Opposite effects of the catecholamines dopamine and norepinephrine on murine polyclonal B-cell activation.
The effects of dopamine (DA) and norepinephrine (NE) on polyclonal B-cell activation induced in vitro by lipopolysaccharide (LPS) and on cyclic AMP response in BALB/c mouse lymphocytes were investigated. DA at non-cytotoxic concentrations (5 x 10(-5) M and 10(-4) M) inhibited, but NE (5 x 10(-6) M to 5 x 10(-5) M) enhanced LPS-stimulated proliferation and Ig synthesis by lymphocytes from spleen, mesenteric lymph nodes and Peyer's patches. Depletion of adherent cells and T lymphocytes did not prevent the respective effects of DA and NE, and the drug effects were reproduced on nude (nu+/nu+) spleen cell proliferation and differentiation stimulated by LPS. The inhibitory effect of DA persisted even if the drug was added as late as 48 h after the mitogen. In contrast, NE was no longer stimulatory if added 2 h later than LPS. The effect of DA was blocked neither by DA1 or DA2 dopaminergic antagonists (SCH 23390 and sulpiride respectively), nor by alpha- or beta-adrenoceptor antagonists (phentolamine and propranolol respectively). Enhancement by NE was antagonized by propranolol, but not by phentolamine. Both DA and NE raised the level of cyclic AMP in unfractionated spleen cells as well as in B-enriched spleen cells but DA was less potent than NE. Pre-incubation of spleen lymphocytes with LPS for 1-24 h did not alter their cyclic AMP response to NE but it prevented the loss of sensitivity to DA after 4 or 24 h of in vitro incubation. The lysosomotropic agent chloroquine induced suppression of LPS-stimulated proliferation and Ig production with a dose-response profile similar to that of DA. Altogether, these results indicate that the catecholamines can exert opposite effects on polyclonal B-cell activation by acting directly on B lymphocytes.